The correlation of the solvatochromic fluorescence properties of 8-(phenylamino)-l-naphthaleneammoniumsulfonate (8,1 ANS) in 1,4-dioxane/water mixtures with £ r (30) and Af values of the respective solvents shows that besides the polarity the nature of the solvent mixture determines the fluorescence intensity / and the Stokes shift Av. Different amounts of hydrogen-bonding are suggested to be responsible for the different slopes of the correlation line plots.
Introduction
Environmental factors often strongly influence the fluorescence of appropriately qualified molecules [1, 2] . The decrease in fluorescence intensity and the bathochromic shift of the emission wavelength of 8-(phenylamino)-l-naphthalene-ammoniumsulfonate (8,1 ANS) with increasing polarity of its environment is well known and its application as a fluorescence probe in biochemical studies is well documented [3] [4] [5] [6] [7] .
Kosower and co-workers have investigated the influence of the solvent polarity on the emission energies E { (calculated from the respective emission wavelength) and the fluorescence quantum yields of differently substituted 8,1 ANS molecules using different solvent mixtures of rising polarity [8] , the characteristic feature in each case being a bilinear dependence of E { on the solvent polarity parameter £ r (30). The semiempirical solvent polarity parameter £ r (30), as introduced by Dimroth and Reichardt, is defined as the molar transition energy of the long-wavelength, solvatochromic UV/Vis-absorption band of a specific pyridinium-N-phenoxide betaine dye, caused by an intramolecular charge-transfer absorption [9] [10] [11] .
The two-slope-behavior let Kosower conclude that the fluorescence of the 8,1 ANS molecule arises from two different excited states. According to this theory * New address and reprint requests to Prof. Dr. S. H. Hüttenhain, Fachhochschule Darmstadt, Fachbereich Chem. Technologie, Hochschulstraße 2, W-61CK) Darmstadt. the slopes represent the solvatochromic behavior of a non-planar "Slnp" state and a more sensitive "Slct" charge transfer state of the molecule, respectively.
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Inspired by this papers we worked on the application of 8,1 ANS for the detection of environmental pollution and as a dye for staining thin-layer chromatograms for qualitative and quantitative analyses [12] [13] [14] . During this work we noticed that besides polarity, p Ka -values of the environment -or the solvent applied -are apparently important for the solvatochromic fluorescence characteristics of 8,1 ANS. To find out more about the influence of protons on the fluorescence of 8,1 ANS we were interested in comparing the E T (30) dependence with the influence of some other polarity parameters, e.g. the orientation polarizability A/ [15] , The results reveal that for a complete description of the phenomena the specific properties of the 1,4 dioxane/water mixtures have to be taken into account.
0932-0784 / 93 / 0500-721 $ 01.30/0. -Please order a reprint rather than making your own copy. The fluorescence intensities were related to those of a sample dissolved in pure 1,4-dioxane which was set equal to 1000. The corresponding Av and Af values were calculated according to [2] :
Dielectric constants (e) were taken from literature or by interpolation of these values [14] . Refractive indices
were measured with a Zeiss Abbe refractometer.
Results
Langhals et al. [17] first determined the influence of solvent polarity on the longest wavelength absorption band maximum (/. abs ) of 8,1 ANS. In contrast to the results of Kosower et al. [8] , they found a distinct effect. Solutions of the dye in 1,4-dioxane/water mixtures exhibited a significant hypochromic shift of the absorption band maximum with rising amounts of water, which could be described by the general equa-
For recording the fluorescence spectra of 8,1 ANS in the respective mixtures, we chose the excitation energies as the closest integer wavelength with respect to the corresponding absorption maxima. Our measurements of the corresponding emission wavelength of the dye in the applied solvent mixtures as well as the polarity data of these media are summarized in Table 1 .
These parameters were used to analyse the relation- are only an approximation. A curved line might meet the relationship of the fluorescence properties of 8,1 ANS and solvent polarity far better than linear curves.
Discussion
Our investigations concerning the solvatochromic fluorescence properties of 8,1 ANS show that the polarity of the media used can be described by £ r (30)-values as well as by the orientation polarizability (Lippert's parameter). Plots of fluorescence intensity I or Stockes' shift Av, respectively, versus these parameters displayed in general the same functional course. However, concerning the £ T (30) dependences the trilinear interpretation means a striking difference to the strict two-slope plots presented by Kosower et al. [8, 9] . On the other hand our results seem to be in accordance with the investigations of Langhals [17] on the polarity of binary solvent mixtures. As a general rule his plots of several semi-empirical polarity parameters versus ln(c p ) showed always a straight line and a nonlinear curve (which Langhals proved both to be covered by a single equation). In case of 1,4-dioxane/water mixtures, however, the plot additionally [20] .
